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Abstract 
Indonesian Citrus and Subtropical Fruits Research Institute (ICSFRI) has generated a technology  
of Bujangseta (bearing fruits throughout the year) to increase citrus plant productivity and to  
support the sustainable availability of citrus fruits in the market. This study aims to identify  
the characteristics of Bujangseta technological innovation that might influence the adoption of  
the technology by farmers. The study was conducted in Banyuwangi Regency in November 2019  
by using a census method to all 16 cooperator farmers of Bujangseta technology. This present  
study applied a descriptive analysis method based on the scoring and category of technological 
innovation characteristics. The results showed that the innovation characteristics of Bujangseta 
technology were: 1) it was very profitable since tangerine farming with the application of Bujangseta 
technology generated higher income than that without the application, 2) it was greatly appropriate  
with the local conditions as all production supplies were locally available, 3) it was easy to be applied 
because farmers did not suffer any complication to employ Bujangseta practice, 4) it was easily observed 
since the results of Bujangseta implementation were easy to be observed visually by farmers and  
5) it was easily trial-tested as the method of Bujangseta was easy to try and apply. Therefore, this  
new technology had a very high adoption opportunity rate, showing that the technology had a great 
chance of being adopted by farmers. 
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Citrus is one of the commercial horticultural 
produces that has a high economic value. 
Moreover, based on the Decree of the Minister  
of Agriculture of the Republic of Indonesia no. 
472/Kpts/RC.040/6/2018 regarding the location 
of national agricultural area, citrus commodity  
is still a development priority by the Ministry  
of Agriculture. In 2017, the total citrus  
harvest area in Indonesia was 56,757 ha, with  
a total production of 2,295,310 tons (Database 
Agricultural Statistics, 2019). However, as citrus 
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is a seasonal fruit, the harvest period in Indonesia 
only occurs in certain months; thus, it is not 
available throughout the years (Banafanu et al., 
2019). The peak harvesting season of almost  
60% citrus occurs in May to August, while  
the harvesting season of the remaining 40%  
of citrus, which is mostly a secondary harvest,  
is spread unevenly in other few months (Hanif  
and Zamzami, 2012; Supriyanto et al., 2019).  
This condition needs to be improved to support 
better citrus productivity and supply. Therefore,  
a technology that could produce fruit at off season 
is required so that not all trees bear fruit at  
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the same time (Gunadi, 2017) and therefore,  
the availability of the produce in the market  
can be met continuously.  
The Indonesian Agency of Agricultural 
Research and Development (IAARD) through 
Indonesian Citrus and Subtropical Fruits  
Research Institute (ICSFRI) has generated  
the technology of Bujangseta (Buah berjenjang 
sepanjang tahun/bearing fruits throughout the 
year) (IAARD, 2020). This technology enables 
citrus, specifically the tangerine crops, to produce 
fruits in stages throughout the year. Hence, while 
regular tangerine harvest period is 1–2 year-1,  
the harvest period resulted from Bujangseta 
application is able to be leveraged up to 5–7 times 
a year (Supriyanto, 2018). Thereby, Bujangseta 
could increase the productivity of tangerine crops 
and support the availability of tangerine fruits  
in the market continually. Other advantage  
that can be obtained from the implementation  
of Bujangseta technology is that it improves  
the quality of the tangerine fruits to be a premium 
grade, where the size of the fruit is relatively 
uniform with a good taste and smooth fruit skin. 
In addition, it is able to improve the health  
of tangerine crops (Cahyono and Supriyanto, 
2018; ICSFRI, 2018). 
Bujangseta technology incorporates several 
combinations of cultivation treatments, namely 
canopy management, fertilization management 
and pest and disease management. Canopy 
management includes pruning for maintenance, 
i.e., removing branches that are dry or attacked  
by pests, water sprouts that grow straight and  
fast, shoots that grow inside the canopy and  
the remains of fruit stalks after harvesting.  
The purposes of this pruning for maintenance are: 
1) to maintain the health of the tree canopy, where 
the air circulation improves and the sunlight can 
penetrate maximally inside the canopy so that  
the physiological process of the plants can take 
place optimally and 2) to maintain the vegetative 
and generative growth in balance, which leads to 
the flowering process (Cahyono and Supriyanto, 
2018; Suratno et al., 2018). 
Fertilization management includes providing 
fertilizer to meet nutrient requirements for  
plants and preparing plant branches for the 
flowering process. Fertilizer application in 
Bujangseta technology is conducted by giving 
manure or other organic materials at least 1  
sack (20 kg) tree-1. Then applying NPK fertilizer 
(15-15-15) or other similar fertilizers at 0.5 kg 
tree-1, which is applied every 3 months. 
Furthermore, a 100 g NPK (15-15-15) fertilizer 
solution + 25 g ZA / 20 liters tree-1 are also applied 
every 1.5 months after applying NPK solid 
fertilizer. In addition, the application of 50 gr 
MgSO4 (kieserite) into the 3rd liquid fertilization 
aims to increase the level of fruit sweetness 
(Supriyanto et al., 2019).  
Pest and disease management focuses on 
pathogens of dull dotted diseases resulting  
in the citrus peels to become dotted, dull and  
dirty. Pests causing dull dotted diseases that  
need to be aware of are thrips, rust mites, red 
mites, scale insects and sooty molds. They are 
often associated with bed insects, brown aphids 
and black aphids. Additionally, the control 
measures of other plant-disturbing organisms 
must be considered according to the level of  
attack (Cahyono and Supriyanto, 2018).  
The technology of Bujangseta, as an 
innovation to sustain citrus production along  
the year, needs to be introduced and disseminated 
to citrus farmers. Innovation is an idea, object  
or practice that is perceived as a brand-new  
thing by individuals or other units of adoption 
(Rogers et al., 2019). Farmer’s perception to 
assess an innovation is closely related to the 
adoption of the innovation. The level of adoption 
of an innovation relies on the perception of  
the adopter about the innovation’s characteristics 
(Ridwan et al., 2008; Zebua et al., 2019). 
Moreover, Muharam and Subarna (2005) 
highlight that the adoption level of technology 
components often depends on innovation’s 
characteristics, adopters’ characteristics and the 
behavior of agent of change (researcher/extension 
officer). Furthermore, the technology adoption 
normally occurs after going through a mental 
process. The process starts from an attention,  
then it grows to an interest and subsequently 
becomes a desire to try out the innovation.  
This process drives the adopter to make  
a decision and eventually arrives at the attempt to 
encourage the application of technology as an 
action called adoption (Hendayana, 2014). There 
are five phases in the process of innovation 
decision usually experienced by farmers, i.e. 
knowledge, persuasion, decision, implementation 
and confirmation (Rogers et al., 2019). The 
implementation of technological innovation  
for citrus suitable for environmental condition  
is necessary to achieve a sustainable citrus 
agribusiness (Primilestari and Purnama, 2019).  
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Considering that Bujangseta is a new released 
technology, it is important to evaluate the nature 
of the innovation of Bujangseta technology so that 
the adoption opportunity can be measured and the 
process of technology transfer can be designed 
effectively to increase the adoption rates. There 
has not been any study assessing the innovation 
profile of Bujangseta. Therefore, this study  
aims to identify the innovation characteristics  
of Bujangseta technology and its adoption 
opportunity. The article will complement the 
literature on Bujangseta, specifically in the aspect 
of its innovation characteristics. 
MATERIALS AND METHOD 
The study was conducted in November  
2019 in Banyuwangi Regency as one of  
the tangerine production centers in East Java 
Province of Indonesia and as the location of 
demonstration plot of Bujangseta technology 
assembled by ICSFRI. In terms of geographic 
position, Banyuwangi Regency is located at the 
easternmost of Java Island, between 7°43' - 8°46' 
South latitude and between 113°53' - 121°38' East 
longitude. The area of Banyuwangi Regency is 
about 5,782.50 km², which is the largest regency 
in East Java Province. The average temperature  
is 27.9°C, while the average of relative  
humidity is 75.2% and the average rainfall reaches 
122 mm (BPS - Statistics of Banyuwangi, 2019; 
Government of Banyuwangi, 2020). 
Primary data were collected by census using a 
questionnaire to all 16 cooperator farmers whose 
citrus farms were treated with Bujangseta 
technology for demonstration plot of ICSFRI. 
These farmers were spread from four farmer 
groups and they have actively participated as the 
cooperator farmers for Bujangseta technology 
since 2018. The questionnaire was arranged in 
such a way as to obtain data related to farmers' 
perceptions regarding the nature of Bujangseta 
technology that has been introduced. 
The characteristic of technology innovation 
can be measured from several aspects, namely:  
1) relative profit, reflecting the difference in 
financial benefit between the new technology  
and the conventional way done by farmers,  
2) compatibility, indicating the level of 
technological compatibility with other supporting 
aspects, such as the availability of agricultural 
production facilities, agroecological conditions, 
market form and local socio-cultural values,  
3) complexity, denoting the level of technical 
effort in the stages of the use of the technology 
compared to the common way done by farmers,  
4) trialability, showing the level of easiness  
to apply the technology and 5) observability, 
signifying the effectiveness or the results of  
the technology that can be observed visually by 
farmers (Mundy, 2000). Therefore, in measuring 
the characteristics of technological innovation,  
a rating scale for each of these aspects is made  
as presented in Table 1. Similar method had been 
used in other research conducted by Ridwan et al. 
(2008), Ridwan et al. (2012) and Erythrina et al. 
(2013). As for this study, Bujangseta technology 
was assessed as an intact technology.  
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One of the adoption decisions could be 
influenced by the characteristics of the 
technology, which could be assessed from those 
five aspects. An easier technology to be carried 
out is more likely to be adopted (Ridwan et al., 
2008). Furthermore, each of the aspect has  
a weight in influencing the decision of farmers  
to adopt the technology, which will be used as  
a reference in determining the value categories 
achieved. The valuation of technological 
innovation of Bujangseta is resulted from  
the average weighting given by the research team 
of Bujangseta (Table 2).  
 
Table 2. Weighting evaluation of aspects of 
technology characteristics of Bujangseta 
Aspects of technology 
characteristics 
Weighting 







The highest scale of valuation that could  
be given by farmers was 5, so the expected  
value of each aspect was the multiplication  
of the highest scale multiplied by the weight  
of the aspect (Table 3). The characteristics of 
technological innovation was the sum of the value 
of those five aspects. 
RESULTS AND DISCUSSION 
Citrus farming performance in Banyuwangi 
Regency 
The development of citrus farming in 
Banyuwangi Regency has been very encouraging 
within the past few years. The area of harvest  
has increased significantly from 7,026 ha in 2015 
to 13,789 ha (equals to citrus population of 
5,515,600 trees) in 2017, or there was an increase 
in harvested area of 6,763 ha (96.26%). Therefore, 
the total production of citrus has also increased 
from 205,684 tons in 2015 to 539,157 tons in 
2017, making Banyuwangi Regency as the largest 
citrus production center area in East Java Province 
(Database Agricultural Statistics, 2019) and 
contributed 58.68% to the total production of 
citrus in East Java. Furthermore, the type of citrus 
grown in this district has been dominated by 
tangerine.  
Demographic profile of the respondents 
The characteristics of the cooperator farmer 
respondents (Figure 1) showed that based on  
age, the majority of respondents of citrus  
farmers were aged between 51 and 60 years 
(38.7%). Thus, they were still included in  
the productive age category (BPS - Statistics 
Indonesia, 2020), despite being no longer young. 
Generally, the adoption of technology is 
influenced by the farmers’ age, as previous study 
has shown that farmer’s age positively and 











Figure 1. Profile of respondents: (a) Age; (b) 
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In terms of education, the majority of 
respondents graduated from elementary school 
(38.7%) and high school (35.5%). However,  
all these cooperator farmers had attended trainings 
or technical guidance on Bujangseta technology 
application conducted by ICSFRI. The level  
of education generally affects the literacy, 
knowledge and the understanding of farmers. 
Several study results showed that technology 
adoption is influenced by educational level 
(Abebe et al., 2013; Khonje et al., 2015; Wongnaa 
et al., 2018).  
All respondents were the owners of their citrus 
orchards. Furthermore, citrus farming was the 
primary livelihood for most of the respondents 
(71.9%), while others (28.2%) considered citrus 
farming as the secondary source of revenue since 
they were actually food crop farmers. The type of 
primary livelihood may affect the allocation of 
time given by farmers to their farming. Farmers 
usually allocated more time for their citrus 
farming when they were citrus farmers as primary 
occupation. Moreover, previous study showed 
that primary occupation had a positive and very 
significant relationship with the adoption of 
agricultural technology (Chepng'eno et al., 2012).  
With regards to experience, respondents had 
the experience in citrus farming for more than 9 
years, on average. Hence, they had sufficient 
skills in performing citrus cultivation. The 
farming experience may also put an influence on 
the technology adoption, as indicated in the study 
by Wongnaa et al. (2018) that experience in 
farming is also a factor that affects the adoption of 
technology. The same result was shown by 
Wahyudi and Hasibuan (2011). 
Evaluation of technology innovation 
characteristics of Bujangseta 
Basically, the process of technology adoption 
is demanding and takes time. There are stages 
involved in the process. When farmers are faced 
with alternative of technologies, their responses 
often vary depending on many considered  
factors. One of the factors influencing the 
accelerated diffusion of adoption is the characters 
of the innovation (Darusalam et al., 2017;  
Suryani and Prawiranegara, 2019). Normatively, 
a technology must be perceived as a need, 
provides advantages, is compatible, has the ability 
to overcome limiting factors, employs existing 
resources, is affordable to farmers, is not 
complicated and is easy to observe (Hendayana, 
2014). In order to facilitate citrus farmers’ 
acceptance of Bujangseta technology, the 
innovation characteristics of this technology were 
evaluated. 
The score of each aspect of technology given 
by farmers towards Bujangseta technology 
considerably varied. The scores were then 
multiplied by the weight of each aspect of the 
technological characteristics. Thus, the value of 
each characteristic of Bujangseta technology 
obtained is presented in Table 4 and the categories 
of innovation and adoption opportunity of the 
technology are given in Table 5. Based on the 
results, the total value of each aspect of 
technology characteristics was relatively high. 
Therefore, the innovation characteristics of 
Bujangseta technology belonged to the category 
of very profitable, very compatible with local 
conditions, not difficult to be applied, easily 
observed and easily trial-tested. 
 
Table 4. Value of innovation characteristics of Bujangseta technology in Banyuwangi Regency 






Mean  Weight Value 
Relative profit 4 5 4.80 25.00 120.000 
Compatibility 3 5 4.19 18.33 76.80 
Complexity 2 5 3.71 15.00 55.65 
Trialability 2 5 4.00 21.67 80.00 
Observability 3 5 3.53 20.00 76.49 
 
According to farmers’ experiences with 
regards to relative profit, tangerine farming  
with the application of Bujangseta technology 
generated higher income than that without the 
application of Bujangseta technology. Hence, the 
category for the aspect of relative profit was very 
profitable (Table 5). Occasionally, farmers still 
experienced low selling prices during peak 
harvesting season, however, in times of slack 
harvesting season and high price conditions,  
they still had fruits on the plants to be harvested 
and thereby they still gained a good income.  
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This was in line with the economic analysis, 
which had been done (Table 6). The cost and 
revenue structure showed that tangerine farming 
applying Bujangseta technology was more 
profitable than the farming without Bujangseta 
application. The R/C ratio of citrus farming with 
Bujangseta application was 4.95, while that of 
citrus farming without Bujangseta application was 
2.90 (Table 6). Therefore, the R/C ratio of citrus 
farming with Bujangseta application was higher 
than that of citrus farming without Bujangseta 
application. The aspect of profitability may raise 
the farmers’ interest in adopting the new 
technology, as suggested by Wahyudi and 
Hasibuan (2011) that for new technology to be 
adopted by farmers, it must provide benefits for 
farmers. Accordingly, the use of the technology 
could increase the farmers’ income. This is 
consistent with Dorji et al. (2016) and Selvaraj 
(2009) that new technology tends to provide 
chances to increase yield, production and income 
considerably. 
 
Table 5. Category of innovation characteristics of Bujangseta technology 
Aspects of technology characteristics Value Category 
Relative profit 120.000 Very profitable 
Compatibility 76.80 Very compatible 
Complexity 55.65 Not difficult 
Trialability 80.00 Easy to be trial-tested  
Observability 76.49 Easy to be observed 
Total  408.940  
 
Table 6. Cost and revenue structure of tangerine farming with and without Bujangseta application per 
hectare per year 
Description  
Without Bujangseta application With Bujangseta application 
Value (IDR) Percentage (%) Value (IDR) Percentage (%) 
Cost of fertilizers 14,501,706 46.11 20,865,588 51.08 
Cost of pesticides 7,999,182 25.44   6,320,591 15.47 
Cost of labor  8,947,059 28.45 13,662,127 33.45 
Total cost 31,447,947 100.000  40,848,307 100.000 
Revenue  91,300,000   202,120,000  
Profit 59,852,053   161,271,693  
R/C ratio 2.90  4.95  
 
In practicing Bujangseta technology, the 
farmer respondents did not experience any 
difficulties in providing production inputs such as 
fertilizers and pesticides, as well as other 
production equipment such as pruning shears, 
sprayer, etc. All these production inputs and 
facilities were available locally nearby the 
farming sites. The yields produced throughout the 
year were also in accordance with market 
conditions since the produce would be available 
all year round in the market. Thus, Bujangseta 
technology was considered very compatible with 
local conditions (Table 5). Similar result was 
shown by Darusalam et al. (2017), leading to a 
higher potential of technology adoption by 
farmers.  
In addition, the specific method of fertilizer 
application in Bujangseta technology, particularly 
the NPK fertilizer, was applied in the form of solid 
and dissolve materials alternately. The application 
of solid NPK fertilizer was every 3 months and 
that of NPK fertilizer solution was every 1.5 
months. Dorji et al. (2016) suggested that the 
management of proper nutrients is important to 
produce optimum yield and production. At this 
state, farmers claimed that they did not undergo 
any complication to do such practice. They also 
stated that there was no technical problem in 
trying and performing maintenance pruning  
and pest and diseases controlling, because  
these practices could be accomplished without 
great difficulties. Hence, based on the level  
of complexity and trialability, Bujangseta 
technology was categorized as simple and easy to 
be trial-tested (Table 5). This was in accordance 
with Efendy and Hutapea (2010) and Ridwan et 
al. (2012) that an easier and trial-able technology 
has more opportunities to be adopted.  
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Table 5 also shows that in terms of 
observability, farmers considered that the 
effectiveness of results of Bujangseta technology 
implementation was easy to be observed. In one-
year farming period, farmers applying Bujangseta 
technology had managed to perform harvesting 
for five times. The production yield was higher 
than that of non-Bujangseta tangerine farming. 
Previous study by Supriyanto et al. (2019) showed 
that despite the less total number of fruits in  
one tangerine plant treated with Bujangseta 
technology, the plant was able to produce 50.7 kg 
tree-1 year-1 fruits, whereas the plant without 
Bujangseta application only produced 40.2 kg 
tree-1 year-1. The fruit quality treated with 
Bujangseta was bigger in size and heavier in 
weight than those that were not treated with 
Bujangseta (Supriyanto et al., 2019).  
Adoption opportunity of Bujangseta 
technology 
According to Hendayana (2014), adoption 
opportunity reflects a situation that describes an 
opportunity for individuals to apply or not apply 
the technology. Thus, understanding the category 
of adoption opportunity of Bujangseta technology 
is also necessary as part of the technology 
evaluation. Based on farmers' perception of 
Bujangseta technology that had been previously 
discussed, the total value of innovation 
characteristic of Bujangseta technology was 
408.94 and was categorized as very high. 
Furthermore, the analysis result revealed that the 
adoption opportunity of Bujangseta technology 
was 81.78% or in the category of very high  
(Table 7). This means that the technology was 
applicable and had a great opportunity to be 
adopted by more tangerine farmers. Such outcome 
was in line with Suryani and Prawiranegara 
(2019) that technologies with high adoption 
opportunity are feasible to be developed. 
Furthermore, the adoption opportunity directly 
affects significantly and positively to the adoption 
willingness of farmers (Q. Li et al., 2019). 
Therefore, it is expected that citrus farmers would 
consider this technology and eventually adopt  
the technology to increase the performance of 
their citrus farms and productions. This was in 
accordance with Halijah and Altandjung (2019) 
that farmers’ adoption is not merely knowing the 
technology, yet implementing it properly in their 
farming practices. 
 
Table 7. Total value of innovation characteristics and adoption opportunity of Bujangseta technology 
Description  Value Category 
Total value of innovation characteristics 408.94$ Very high 
Adoption opportunity /081.78% Very high 
 
Subsequent phase to reach farmers’ adoption 
was to put transfer process of the new technology 
under intensive implementation in many ways,  
as suggested by Sumarno et al. (2017) that 
increasing farmers' access to the technology 
resources can be done through increasing the 
frequency of extension and dissemination that 
reach more farmer groups and farmers. In order  
to accelerate the adoption of new technologies, 
various efforts through dissemination, training 
and assistance to farmers needed to be enhanced, 
as per recommendation by Siswanto and 
Karmawati (2011). This was in line with the  
result of study by Kinyangi (2014) that training 
positively and significantly affects the adoption  
of a technology. Furthermore, the impact of 
technical training on farmers’ adoption 
willingness and behavior is significantly positive 
(B. Li et al., 2021). A previous study by Nakano 
et al. (2018) has shown that after attending 
training, the level of farmers’ technology adoption 
increase immediately. Therefore, the technology 
inventor and disseminator must be actively 
involved in the dissemination phase of Bujangseta 
technology, as recommended by Efendy and 
Hutapea (2010) that technology advisers need to 
play an active role in the process of technology 
transfer to farmers. Moreover, the demonstration 
plot is still necessary since it is mentioned as  
the most preferred and accessible source  
of technology information to farmers, while  
the support of agricultural extension officer is  
also significant in influencing the technology 
transfer and adoption (Kadar et al., 2016).  
CONCLUSIONS 
The technology of Bujangseta, which  
enabled tangerine plants to produce fruits in 
stages throughout the year, had innovation 
characteristics that were very profitable, very 
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compatible with local conditions, not difficult  
to apply, easy to be observed and easy to be  
trial-tested. Therefore, this technology had  
very high adoption opportunity rate (81.78%), 
meaning that the technology provides a large 
opportunity to be adopted by broader tangerine 
farmers. There were several alternatives of 
technology transfer to be done, such as 
dissemination, extension, training, demonstration 
plot and assistance to farmers. Further research 
may examine the level of adoption after  
the dissemination of the technology has been  
run completely. 
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